the largest number of people who have comorbid insomnia are those with psychiatric disorders. Based on research that most individuals with insomnia have comorbid disorders, DSM-5, which was released in 2013, combined the two terms (primary and secondary insomnia) into "insomnia disorder. "
INTRODUCTION
Insomnia is defined as having 2 or more weeks of sleep difficulties, and approximately 9-18% of American adults suffer from the disorder. [1] [2] [3] [4] [5] [6] The morbidity rate in Korea is similar to that in America, ranging from 10-17%. 7 Chronic insomnia is associated with the following symptoms: daytime fatigue, decrease in memory and concentration, negative mood, lower quality of life, higher rates of absence from work, increase in medical costs, depression, and long-term consumption of sleeping pills. [8] [9] [10] [11] [12] [13] In the past, DSM-IV-TR categorized insomnia into two subtypes; primary insomnia and secondary insomnia. Primary insomnia was considered the most classical form of insomnia, which is learned or conditioned when sleep disturbance is caused by sleep-interfering behaviors and cognitive and physiological hyperarousal, including factors such as psychological distress and excessive worry about sleep. On the other hand, secondary insomnia is comorbid with other sleep, physical, or mental disorders. According to research by Ford and Kamerow, 1 Cognitive-behavioral therapy for insomnia consists of five treatment components: sleep education, stimulus control, sleep restriction, relaxation techniques, and cognitive therapy. Therapists primarily utilize both cognitive and behavioral treatment elements to treat insomnia patients. See Perlis & Lichstein, and Morin and Espie 16 for in-depth details about CBTI. Currently, the most common treatment for insomnia is using benzodiazepine receptor blockers and sedative antidepressants. However, CBTI is also widely acknowledged as an effective treatment for insomnia, and research has accumulated over the past 20 years about its effectiveness. In a meta-analysis by Smith et al. 17 comparing pharmacological treatments to CBTI, results indicated that CBTI also had short-term effects that were similar to pharmacological treatment. Additionally, compared to pharmacological treatment, research indicates that CBTI maintained long-term treatment effects, and were also preferred more by insomnia patients. [18] [19] [20] [21] In another study that administered CBTI to chronic insomnia patients who were taking sleep medication, 23.5% of the patients successfully stopped taking their medication without specific instructions to decrease their medication intake. Patients also had a significant decrease in sleep onset latency, wake after sleep onset, severity of insomnia symptoms, and dysfunctional beliefs about sleep, in addition to an increase in sleep efficiency. To summarize, we can carefully conclude that CBTI can be an effective and adjunctive treatment option for individuals who are dependent on sleep medication. 22 With the increasing number of studies showing the effectiveness of CBTI, there have been an increase in studies interested in showing how treating insomnia through CBTI can also alleviate symptoms from comorbid psychiatric disorders by treating insomnia. As mentioned above, a large proportion of insomnia patients also have comorbid psychiatric disorders. Based on criteria of the DSM-5, it is evident that many psychiatric disorders include sleep symptoms as a part of the diagnosis. For example, major depressive disorders lists "insomnia and hypersomnia every day" and "fatigue or loss of energy every day", and Substance Abuse and Mental Health Services (SAM-SHA) lists insomnia as one of the 10 ten warning signs of individuals who are at high risk for suicide. 23 In addition, "decreased need for sleep" is listed for bipolar disorder, while "sleep disturbance" and "being easily fatigued" is listed for generalized anxiety disorder. "Recurrent distressing dreams of the event" and "difficulty falling or staying asleep" are also listed as diagnostic criteria for post-traumatic stress disorder. Considering that many psychiatric disorders list sleep symptoms as part of diagnostic criteria, it is conceivable that treatment insomnia in individuals with psychiatric disorders may help alleviate symptoms of the comorbid disorder.
Similar research can be found with physical disorders. The prevalence of insomnia comorbid with chronic illnesses such as chronic pain, cardiovascular disease, diabetes, AIDS, and cancer ranges from 16-82%, which is higher than the general population. 17, [24] [25] [26] Based on previous research indicating sleep deprivation negatively affects the immune system, pain perception, metabolism, cognitive function and mood, CBTI is helpful for insomnia patients that have comorbid physical and mental illnesses for the following reasons. 17 First, CBTI treats insomnia symptoms, which subsequently may lead to the alleviation of symptoms of comorbid physical and psychiatric illnesses. Additionally, treatment of insomnia may also prevent the recurrence of symptoms of comorbid illnesses, such as depressive episodes. Second, CBTI as a non-pharmacological treatment may help decrease the concerns of both patients and doctors regarding long-term use of sleep medication. Third, insomnia patients with comorbid disorders such as a history of substance abuse or chronic illness who take other medication for their original disorder may be able to avoid the risks of side effects and drug interactions from sleep medication.
Similarly, studies on comorbid insomnia has been receiving great attention, and studies investigating CBTI to alleviate symptoms of comorbid physical or psychiatric illnesses have been increasing. This paper will review currently published studies divided by psychiatric and physical illnesses, with the goal of helping guide effective treatment for clinicians.
THE EFFECTIVENESS OF USING CBTI FOR COMORBID PSYCHIATRIC ILLNESSES Depression
More than half of depressed patients have difficulty falling asleep, wake up frequently during the night, or experience early morning awakenings. 27 Insomnia symptoms, especially ones that appear early, are associated with depression symptom severity. 28 When insomnia is comorbid with psychiatric illnesses such as depression, treatment and management of the psychiatric illness becomes complicated. Because insomnia influences depression symptoms such as daytime depressed mood, negative mood, irritability, decreased motivation, and lack of concentration and concentration, depressed patients who have comorbid insomnia symptoms have worse symptomatology compared to those who do not have insomnia symptoms. 29 Insomnia symptoms are the most common residual symptoms in depressed patients after receiving treatment, and up to 44% of depressed patients who completed treatment for depression report residual symptoms of insomnia. 27, 30 Additionally, insomnia treatment helps facilitate the effects of anti-depressants, and depressed patients who have comorbid insomnia symptoms show decreased treatment effects of anti-depressants.
Insomnia symptoms is a big risk factor for depression relapse in depressed patients. A study by Reynolds et al. 31 found that the majority of depressed patients who had residual insomnia symptoms after receiving nortriptyline and interpersonal therapy re-lapsed a year after discontinuing pharmacotherapy. In contrast, 90% of depressed patients who did not have residual insomnia symptoms did not have depression relapse after one year. Depressed patients who have comorbid insomnia and receive treatment generally relapse within 4 months, while depressed patients who did not have insomnia patients relapsed after 12 months. 32 Thus, depressed patients who have insomnia show faster rates of relapse compared to patients without insomnia.
Cognitive-behavioral therapy for insomnia can be helpful for depressed patients with insomnia, and depression symptoms can improve even in the absence of depression-specific treatment. A study by Manber et al. 33 treated 30 depressed patients with comorbid insomnia with the anti-depressant escitalopram, and then randomly assigned half of those patients to receive group CBTI, while the other half did not receive CBTI. After 12 weeks of tracking depression symptoms, depressed patients who received a combination of an anti-depressant and CBTI had a significantly larger remission rates of depression (61.5% vs. 33.3%), and also larger decreases in insomnia symptoms (50% vs. 7.7%) compared to controls. Other studies have reported that insomnia patients who receive CBTI show a significant decreased on scores using the Beck Depression Inventory. 34, 35 This indicates that depression symptoms can improve using only insomnia treatment.
Another area that has received wide attention is the relationship between insomnia and suicide. There is ample evidence that insomnia increases the risk of suicidal behavior, suicidal ideation, suicidal attempts, and completed suicides. 30, 36, 37 Based on these studies, SAMSHA lists insomnia symptoms as one of the 10 warning signs preceding suicide. Recently, Manber et al. 38 and colleagues reported a study with 311 insomnia patients receiving 7 sessions of CBTI. Among these patients, 65 (23%) reported "1 or higher" on the suicidal ideation item of the Beck Depression Inventory. However, a majority of these patients reported decreased suicidal ideation following CBTI treatment, and only 10% of the patients endorsed suicidal ideation after receiving treatment.
Bipolar Disorder
The sleep behavior of patients with bipolar disorder going through a major depressive episode is similar to sleep behavior patterns of patients with major depressive disorder. However, when these patients are in the midst of a manic episode, their total sleep time, slow wave sleep, and REM sleep decrease significantly, and sleep onset latency and REM density also increase. 39, 40 Additionally, medication that is typically used for bipolar disorder patients such as lithium and lamotrigine can cause insomnia symptoms. 41 Sleep disturbance of sleep deprivation in bipolar disorder patients can trigger manic episodes in bipolar disorder patients. 42 Partial sleep deprivation can also contribute to high rates of relapse for manic episodes. Although few studies have investigated CBTI for bipolar disorder patients, it is recommended to avoid or use sleep restriction with caution. 17 
Post-Traumatic Stress Disorder (PTSD)
Post-traumatic stress disorder (PTSD) patients frequently experience sleep maintenance difficulties and nightmares. Insomnia symptoms and sleep disorders in PTSD patients maintain PTSD symptoms and are associated with significant stress and decreased mental and physical functioning. There have currently been three studies that have used CBTI in PTSD patients. [43] [44] [45] All three studies used imagery rehearsal therapy (IRT) with PTSD patients. IRT is a treatment modality that helps patients remember recurrent nightmares and change the contents of the dream to be more benign. Afterwards, the patient is instructed to rehearse the "new" dream frequently during the day. All studies investigating IRT have found increased sleep quality and improved insomnia symptoms. Additionally, frequency of nightmares, PTSD symptoms, and symptoms of depression and anxiety have also decreased by treating the sleep problems (effect size 0.43-0.71).
Alcohol Dependence
Insomnia is a common symptom in patients with alcohol dependence when they are abstaining from alcohol. 46 Approximately 36-91% of alcohol dependence disorder patients report sleep disturbance for several weeks immediately after abstaining from alcohol, and a few studies report that sleep does not improve in some patients up to several months to several years. Currie et al. 47 treated 60 patients with alcohol dependence using CBTI, and reported that their sleep quality and sleep efficiency improved, while wake after sleep onset and number of awakenings during the night decreased. However, it appears that insomnia treatment does not significantly affect the recurrence of alcohol dependence.
THE EFFECTIVENESS OF USING CBTI FOR COMORBID PHYSICAL ILLNESSES Chronic Pain
Chronic pain is caused by diseases such as arthritis, fibromyalgia, herniated disc, or spinal stenosis. Approximately 50-88% of patients suffering from chronic pain experience sleep disorders. 48, 49 Research indicates that severity of sleep disturbance depends on pain severity. According to longitudinal studies investigating the bidirectional relationship between sleep and pain, pain interferes with sleep, and poor sleep subsequently increases the degree of pain experienced the following day.
Currently, four studies have investigated CBTI with chronic pain patients. Morin et al. 50 found that chronic pain patients who received CBTI took significantly less time to fall asleep, and treatment effects were maintained at 2 month and 6 month follow-up. Additionally, chronic pain patients reported improved mood, decreased anxiety, and decreased pain following CBTI. In another study conducted by Currie et al., 47 60 chronic pain patients reported a significant improvement in sleep compared to the control group. Among the patients who received CBTI, 56% of patients reported having sleep efficiency (total sleep time / time spent in bed) of 85% or higher, and lower pain intensity compared to the control group. Decreased pain levels were maintained three months after receiving treatment, and the effect size for the treatment group was 0.56, compared to 0.15 for the control group.
Edinger and colleagues conducted CBTI to fibromyalgia patients, and reported increased sleep quality and improved mood. 51 However, CBTI did not decrease pain levels in these patients. Finally, Jungquist and colleagues compared chronic pain patients who received CBTI to a control group. 52 The control group showed decreased sleep onset latency, wake after sleep onset, number of awakenings, and pain levels, and increased sleep efficiency compared to the control group.
Cancer
Approximately 30-50% of cancer patients report having insomnia, with breast cancer and lung cancer patients showing the highest prevalence. 53 A majority of cancer patients experience insomnia symptoms when they are diagnosed with cancer, which is commonly due to psychological stress of being diagnosed with cancer. However, a significant number of these patients report experiencing insomnia symptoms years after being diagnosed, with insomnia symptoms persisting after receiving chemotherapy and even after their cancer has gone into remission. Additionally, a majority of cancer patients complain of experiencing fatigue through chemotherapy, along with decreased quality of life and increased depression and anxiety symptoms. Insomnia symptoms in cancer patients not only affects the patient's quality of life, but it also affects the progression of cancer. Research indicates that sleep deprivation weakens immune system functioning, which can especially have a negative effect on the effects of chemotherapy.
There are currently three studies that have investigated CBTI in cancer patients. Davidson and colleagues conducted CBTI over six sessions for cancer patients, using stimulus control, relaxation techniques, sleep hygiene, and cognitive techniques. 53 Cancer patients reported increased sleep quality, sleep efficiency, and total sleep time, with decreased sleep onset latency, wake after sleep onset, and number of awakenings. Additionally, cancer patients reported decreased fatigue and increased role functioning following CBTI. Simeit and colleagues conducted relaxation techniques (progressive muscle relaxation vs. autogenics) over four weeks with cancer patients and compared treatment effects to a control group. 54 Overall, total sleep time, sleep efficiency, and sleep quality improved, while sleep onset latency, use of sleep medication, and daytime fatigue decreased. Additionally, patients who received treatment reported a significant increase in quality of life compared to the control group. Quesnel and colleagues conducted CBTI in ten cancer patients, and found a significant decrease in wake after sleep onset, and an increase in sleep efficiency. 55 Depression and fatigue decreased and quality of life increased following CBTI.
DISCUSSION
Cognitive-behavioral therapy for insomnia can be an alternative and non-pharmacological option for insomnia. Additionally, it can significantly contribute to the treatment effects of comorbid psychiatric illnesses when used as a supplementary and adjunctive treatment to the original disorder. Based on research that insomnia treatment can improve depression symptoms in the absence of depression-specific treatment, in addition to the results that insomnia treatment can prevent relapse of depressive episodes, insomnia treatment should be strongly recommended to depression patients who have comorbid insomnia. Additionally, based on research findings that insomnia treatment can decrease suicidal ideation of insomnia patients, CBTI should also be recommended to insomnia patients with high levels of suicidal ideation.
For PTSD patients, CBTI decreases frequency of nightmares and sleep maintenance difficulties, and is also effective in improving PTSD symptoms. CBTI can also alleviate insomnia symptoms in patients with alcohol dependence, but is not effective in decreasing symptoms associated with alcohol dependence. There are few studies that investigate CBTI in bipolar disorder patients. However, based on current research, it is advised to use sleep restriction with caution in this patient population.
For patients with physical illnesses, relieving insomnia symptoms through implementing CBTI can improve quality of life. CBTI can especially be helpful for patients who are limited in taking psychiatric medications due to risk of drug interactions from taking multiple medications for their original physical illness.
For patients with chronic pain, research has been consistent in showing that CBTI alleviates insomnia symptoms of patients with chronic pain. Research outcomes have been variable in showing that CBTI is helpful in decreasing pain, but generally the results have been optimistic. In cancer patients, CBTI helps decrease fatigue due to chemotherapy or from cancer by alleviating insomnia symptoms, and also helps increase quality of life.
CONCLUSION
Cognitive-behavioral therapy for insomnia as an adjunctive treatment can help treatment effects of comorbid psychiatric and physical illnesses. In places like Korea, where seeking treatment for psychiatric illnesses is stigmatized, CBTI can act as an alternative and accessible treatment that leads to treatment for other psychiatric illnesses. Additionally, Korea's high rate of suicide among all OECD countries has become a mushrooming problem, and CBTI can help prevent suicides by decreasing insomnia symptoms, which has been noted as one of the biggest risk factors. Research henceforth should try to further investigate the effects of CBTI when applied to other comorbid psychiatric and physical illnesses.
